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The Fox in the Henhouse: Responses of Chickens (Gallus domesticus) to the
Scent of a Predator
Abstract
Domestic chickens (Gallus domesticus) are often used as a model species in testing bird olfaction.
Previous studies have indicated that domestic chicks can discriminate between various odors, are
attracted to familiar odors, and use olfactory cues during food selection. Additionally, studies have
indicated that olfaction plays an important role in predator recognition in a variety of songbirds. It has yet
to be demonstrated, however, whether chickens can detect predators using olfactory cues. To address
this, we tested 1-2 day old naïve chicks with undiluted fox urine and found that they were able to detect
this scent. This could potentially signify that an innate fear response is present in domestic chicks and is
initiated upon exposure to a predator’s scent. Furthermore, given the intensity with which chicks
responded to the fox urine, we might have identified a useful odor to use in future chicken olfaction
studies. To clarify how our testing method may have been affected by time of day, we also compared the
responses of birds in the morning, afternoon, and evening and found there to be a significant difference in
effectiveness of the test based on the time of day. Finally, results of a gustatory preference test between
foods flavored with fish or flax oil will be discussed.
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The Fox in the Henhouse:
Responses of Chickens (Gallus domesticus) to the Scent of a Predator
Experiment 1: Olfactory Preference

Chicks can detect fox urine

Domestic chickens (Gallus domesticus) are often used as a model species in testing bird
olfaction. Previous studies have indicated that domestic chicks can discriminate
between various odors, are attracted to familiar odors, and use olfactory cues during
food selection. Additionally, studies have indicated that olfaction plays an important role
in predator recognition in a variety of songbirds. Very few studies, however, have
attempted to demonstrate whether chickens can detect predators using olfactory cues.
To address this, we tested 1-2 day old naïve chicks with undiluted fox urine and found
that they were able to detect this scent. This could potentially signify that an innate fear
response is present in domestic chicks and is initiated upon exposure to a predator’s
scent. Furthermore, given the intensity with which chicks responded to the fox urine, we
may have identified a useful odor to use in future chicken olfaction studies. To clarify
how our testing method may have been affected by time of day, we also compared the
responses of birds in the morning, afternoon, and evening and found there to be a
significant difference in effectiveness of the test based on the time of day.

Experiment 2: Gustatory Preference
Wilcoxon Signed Rank Test
Z= -0.787, df=17, P=0.431

Egg-laying hens are often fed omega-3 fatty acid supplements in order to enrich the
nutritional value of their eggs for human consumption. We aimed to test whether chicks
had a preference for a flax oil- or fish oil-source of omega-3. Chicks were placed in
containers with feed enriched with flax oil to one side and feed enriched with fish oil on
the other side. We found that chicks significantly preferred fish oil food.

Omega-3 fatty acids

Olfaction in chickens: A model species
• Porter Method: chicks discriminate between odors (Porter et al. 1999).
• Chicks are attracted to familiar odors (Jones and Carmichael 1999).
• Chicks use olfactory cues for food selection (Turro et al. 1994).

Wilcoxon Signed Rank Test Z=
-2.318, df=24, P=0.020

Predator detection

Fish oil contains eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). These
fatty acids are known to lower triglycerides; raise good cholesterol (HDL); lower blood
pressure and prevent hardening of arteries; prevent mental conditions; reduce
inflammation; and prevent some cancers.
Flaxseed oil contains α-Linolenic acid (ALA). The body must convert ALA to EPA and
DHA to have full effects. ALA is known to lower bad cholesterol (LDL), inhibit tumors,
and reduce inflammation.

Question
1. Fatty acids are often given to hens and are deposited into egg yolk. Do chickens
have a preference for flaxseed oil or fish oil?

Visual cues
• Chickens showed antipredator behavior
in response to a hawk silhouette (BurnsCusato and Morrow 2003).

Gustatory Preference Test
Two 4-day old chicks were placed in a plastic
container with 50 g flax oil flavored food and
50 g fish oil flavored food. The location of
the food types were balanced across the
experiment. Water was freely available.

Olfactory cues
• Blue tits showed anti-predator behavior
in response to mustelid odor (Amo et al.
2008).
• House finches avoided mammalian
fecal scent (Roth et al. 2008)
• Chickens avoided cat odor (Fluck et
al.1996).

Wilcoxon Signed Rank Test
Z= -2.332 , df=18, P=0.020

After 24 hours, remaining
food was weighed.

Questions

Chicks preferred fish oil food

1. Can chicks detect fox urine odor?
2. Does the effectiveness of our methodology vary with time of day?

Wilcoxon Signed Rank Test
Z=1.970, df=26, P=0.049

Testing chicks for responses using the Porter Method
• 1 - 2 day old chick held under lamp until asleep
• Squeeze bottle, containing fox urine or water, held 5
mm from beak. Bottle squeezed gently 15 times in 10 sec.
• Response scored
0: no response
1: slight head movements
2: jerking head movements
3: vocalizations and sometimes waking up
• Testing took place:

Significance
Fox urine odor may initiate an innate fear response. Since foxes mark territory with urine,
chicks may be able to use their sense of smell to allow them to avoid these areas.
Chicks were able to detect fox urine scent in the afternoon and evening. The test may be
most effective at these times. Thus, researchers using the Porter method in the
future should endeavor to maintain a consistent testing time.
Chicks had an intense reaction to fox urine odor. This suggests that this scent may be
useful in the future when testing olfaction in chickens.
In the future we hope to test whether exposure to fox urine causes an increase in
circulating corticosterone (stress hormone) levels.

Significance
• Chicks preferred fish oil food.
• Fatty acids in fish oil may have more benefits for human health since no conversions
are necessary for full effects.
• Fish oil, however, has been shown to give yolk a “fishy” taste.

(8 am – 9:30 am); (12:30 pm – 2 pm); (4 pm – 6 pm)
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